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Using an Integrated Humanitarian Supply Chain ERP System to Improve 
Refugee Flow Management: A Conceptual Framework and Validation 
 
Abstract 
Effective coordination of relief efforts of organizations in the Humanitarian Supply Chain 
(HSC) is a challenge facing various organizations and stakeholders. Despite the 
importance of information sharing along the HSC, limited previous studies attempted to 
develop feasible information systems capable of facilitating the effective resource 
planning and inter-organisational coordination for better relief actions. This study 
proposes an integrated HSC Enterprise Resource Planning (ERP) system that utilizes the 
capabilities of the existing Maritime Transport Security Information Systems so as to 
improve lean operations of HSCs, and to optimize resources planning and usage during 
the stochastic assignment of accepting refugees and accommodating them in their journey 
to safer destinations. This paper introduces the conceptual framework of this integrated 
ERP system and validates the feasibility of this framework in the context of the Greek 
refugee crisis, involving perspectives of stakeholders in the Greek refugee crisis. 
 








A humanitarian emergency (also known as humanitarian disaster) is an event or a series 
of events that represents a critical threat to the health, safety, security or well-being of a 
community or other large groups of people, usually over a wide area (Humanitarian 
Coalition, 2013). Refugee crisis can be a direct result of humanitarian emergency that is 
experienced by many countries around the world due to armed conflicts, epidemics, 
famine, and natural disasters or other disastrous events. Refugee crisis typically involves 
large movement of people to another country or other countries, which creates significant 
risks to the health, safety and well-being of refugees and also economic and social 
pressures on the receiving countries and regions. 
 
Refugee crisis is very difficult to predict, very difficult to organize the activities and very 
demanding in terms of specific resources that are required to relieve the suffering of the 
people involved. It is believed that the success of any humanitarian operation is directly 
attributable to the efficiency and effectiveness of the humanitarian supply chain 
management (HSCM) in getting the necessary people and supplies to the right place 
quickly (Overstreet et al., 2011). Poor HSCM will not only result in continued suffering 
of refugees but also will have major negative impact on the societal conditions of the 
receiving countries and regions. 
 
One of the major drivers of humanitarian supply chain (HSC) efficiency is information 
availability and information sharing among the relevant stakeholders, such as authorities, 
Non-Governmental Organizations (NGOs) and local communities. However, currently 
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HSCM is widely criticized for being decades behind the commercial sector (Overstreet et 
al., 2011). One of the main reasons of such laggard is the under use and the lack of 
effective information sharing mechanisms and systems available to humanitarian 
organisations along the HSC. 
 
Humanitarian organizations are atypical (Pedraza-Martinez et al., 2011) since they are 
mandated to respond by initiatives that relieve human suffering and pain. These relief 
entities are not commercial thus they don’t strictly abide to market drivers. Due to the 
specific contextual characteristics, humanitarian organisations have multiple, often self-
conflicting objectives (Moore, 2000) and usually these entities engage in activities with 
incomplete contracts (Balcik et al., 2008) and operate in an environment where the 
information asymmetry is very intense and thus adding to the expenses and costs of 
humanitarian organizations (Tirole, 1999). 
 
There has been some intense scrutiny on the activities and the process employed by 
humanitarian organisations in terms of capacity planning (Samii and Van Wassenhove, 
2002). The humanitarian organisations have been criticised for ineffective relief 
programme execution at a micro-economic level, indicating that the information 
unavailability could play an important role in improving both effectiveness and efficiency 
(Singh et al., 2018). Based on the extensive review of literature and existing systems, we 
find that although there is a plethora of systems available, the usage is actually limited. 




Among various reasons behind such ineffectiveness of humanitarian organizations, 
coordination in HSCs is a well-known weak point (Altay and Labonte, 2014; Holguín-
Veras et al., 2012; Kovács and Spens, 2007). For instance, the United Nations Office for 
the Coordination of Humanitarian Affairs (UNOCHA) (Adinolfi et al., 2005) asks for 
improved coordination among humanitarian response agencies and highlights a number 
of supply chain related problems, such as the inefficient movement of personnel, material 
and food, delays in materials dispatching, and the lack of local processes and procedures 
(e.g., custom clearance procedures). The UNOCHA report identifies that United Nations’ 
efforts will be significantly improved, if the gaps in the logistical operations can be 
removed by implementing a “system-wide coordination mechanism and a cluster based 
system”. The recent humanitarian emergencies, such as the Syrian refugee crisis, sadden 
floods in a number of EU Member States (2015-2018), sadden fires in the Mediterranean 
countries (2017-2018), and the illegal sea crossings in a number of countries around the 
world, are calling for better coordination and collaboration to improve the effectiveness 
of humanitarian efforts. 
 
Drawing on the research based on the private sector – which shows that ERP integration 
has a positive impact on companies’ performance (e.g. Gattiker and Goodhue, 2005; 
Matolcsy et al., 2005; Karim et al., 2007; Madapusi and D’Souza, 2012) – this paper 
proposes an integrated humanitarian supply chain ERP system that facilitates the 
collection and dissemination of relevant and accurate information to related stakeholders 
in a timely manner to improve HSC operations. The system development was based on 
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context of a single critical case of Greek refugee crisis. This system intends to improve 
the lean process of HSC and the managerial efficiency of humanitarian organisations. In 
particular, such a system is based on an existing Maritime Transport Security Information 
System that has been proved in the operational field with increased security requirements 
as well as increased resilience prerequisites. This paper validates the system conceptual 
framework on the basis of a case through semi-structured interviews with representatives 
of Greek HSC stakeholders. 
 
Given the limited previous studies which combine ERP and lean approaches in the 
context HSC, this study attempts to develop and verify the integrated ERP system for 
HSCs, which will pave the way for more sophisticated system development to facilitate 
effective HSCM in the future. 
 
The next section reviews the literature in HSCM and the potential integration of ERP and 
lean approaches in HSC, which is followed by the discussion of methodology and 
approaches adopted by the study. We then discuss the Greek refugee crisis which sets the 
context of the system development. An integrated HSC ERP system is proposed, which 
provides major advantages to facilitate data gathering and information sharing among 
stakeholders along the HSC. This paper concludes by reviewing the advantages and 
limitations of the system as well as future development opportunities and implications to 
policy makers. 
 
2. Literature Review 
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2.1 The Role of Humanitarian Supply Chain (HSC) in Disaster Management 
A disaster management cycle is normally composed of four different phases: mitigation, 
preparedness, response and recovery (Van Wassenhove, 2006). The first two phases 
happen before a disaster. For example, mitigation includes all the actions that can avoid a 
disaster, reduce the probability of its occurrence, or diminish its destructive consequences. 
Preparedness includes the activities and plans so as to build capacities to respond to 
anticipated disasters (Kovács and Spens, 2007). The latter two phases represent either 
short-term relief or long-term reconstruction after a disaster. For instance, response 
includes all the actions taken in the primary consequences of a disaster, like the activities 
to save lives. Recovery includes all the actions taken after the primary consequences of a 
disaster to return to stability (Beamon and Balcik, 2008). In such a disaster management 
cycle, Humanitarian Supply Chain (HSC) is the backbone in amending disruptions 
physically affecting a system for three main reasons. First, HSC serves as a bridge 
between disaster preparedness and response, and between procurement and distribution 
(Kovács and Spens, 2007; Day et al., 2012). Second, HSC is crucial to the effectiveness 
and speed of response for major humanitarian programs, such as health, food, shelter, 
water and sanitation (Tatham, 2009; Day, 2014). Third, HSC can be one of the most 
expensive parts of relief efforts and operations, and thus deserves special attention (Van 
Wassenhove, 2006).  
 
Comparing with traditional supply chains, HSC is a much more complex system (Besiou 
and Van Wassenhove; 2011) in that it involves not only business suppliers, but also 
multiple inter-related stakeholders, such as government, donors, NGOs, and even military 
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forces (Altay and Labonte, 2014). Drawing on previous studies (Balcik, et al., 2010; 
Singh, et al., 2018), we depict a generic HSC structure in disaster management for the 
purpose of the study (see Figure 1). The key stakeholders involved include established 
suppliers, operators of pre-positioning centres, operators of local distribution points, ad 
hoc suppliers, governments and governmental agencies, aid/relief organization, and 
donors who are either local, regional or international entities (Balcik, et al., 2010; Singh, 
et al., 2018). Along the physical flow line, Governments and Aid/Relief organizations 
have established prepositioning centres, following the distribution centre logic of a 
traditional supply chain. The network layout depends on the specific needs as well as on 
the collaborative approach such organizations follow when they make operational 
decisions. These prepositioning centres send materials and equipment to the local 
distribution points which then send these off to victims (last mile logistics). The local 
distribution points are also replenished by ad hoc suppliers who may also work in parallel 
to the pre-positioning centres. In this vein, the effective management of a HSC mainly 
depends on the close collaboration among these stakeholders.  
 




Figure 1 - Humanitarian Supply Chain 
Source: adapted from Balcik, et al., (2010) and Singh, et al., (2018) 
 
Modern HSC faces two main challenges. First, the occurrence of both natural and man-
made disasters is difficult, if not impossible, to accurately predict with regard to timing, 
location and scale (Kovács and Spens, 2007; Perry, 2007). As a result, the capacity 
planning and preparation cannot be easily optimized in terms of material arrangement, 
warehousing, transport, and human resource allocation (Perry, 2007). Second, in the 
response and recovery phases of disasters, the multiple stakeholders and organizations 
involved in a HSC is “a temporary configuration of otherwise disparate resources” (Smith 
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and Dowell, 2000: 1154). Therefore, poor information sharing and lack of decision 
synchronization are key risks in HSC operations (Altay and Pal, 2014; Maghsoudi and 
Pazirandeh, 2016). 
 
2.2 Applying Lean Approaches to Humanitarian Supply Chain Management (HSCM) 
Humanitarian supply chain management (HSCM) refers to the management of efficient 
flow of aid materials and services through a network of supplies, services, finances and 
information between donors, beneficiaries, suppliers and different units of humanitarian 
organizations, so as to reduce the impact of either natural or man-made disasters on 
suffering people and communities (Wassenhove, 2006; Tatham, 2009; Lijo and Ramesh, 
2012). Generally, HSCM aims to respond to affected people by using given resources 
efficiently during and after a disaster, so as to mitigate the sufferings as much as possible 
(Van Wassenhove, 2006; Naor and Bernardes, 2016).  
 
More recently, there have been several calls for integrating lean approaches into HSCM 
(e.g., Cozzolino et al., 2012; Day et al., 2012), so as to overcome the emerging 
challenges. Originated from Toyota Production System (TPS) in 1990s, lean approaches 
have developed into an overarching management system towards operational efficiency 
through both cost and waste reductions (Inman et al., 2011; Panizzolo et al., 2012; Jasti 
and Kodali, 2015). In the context of HSCM, lean approaches can be mainly applied to 
three inter-related areas, namely information sharing and demand forecasting, capabilities 
mobilization and utilization, and operational processes (Oloruntoba and Gray, 2010; 
Cozzolino, et al., 2012) (see Figure 2). First, the collaboration and joint decision making 
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among various stakeholders in a cost-efficient and responsive way is a key success factor 
in HSCM (Gatignon et al., 2010; Papadopoulos et al., 2017). To this end, lean 
approaches can lead to efficient and transparent information flow among various 
stakeholders (Jasti and Kodali, 2015). Moreover, the resulting centralized information 
sharing enables more accurate forecasting for relief activities and materials (Cozzolino et 
al., 2012). Second, streamlined information sharing enables key players involved in the 
humanitarian supply chain to better utilize the existing facilities and recovery resources in 
response to the emerging relief needs from the victims (Oloruntoba and Gray, 2010). 
Third, from a lean perspective, HSCM can be divided into a certain number of 
standardized, sequential operational processes, such as procurement and transportation, 
warehousing and handling, fleet service, and contingency stock and replenishment 
(Gatignon et al., 2010; Kovács, 2014). Through such a division, a set of lean practices, 
such as Just-in-Time (JIT) system, Total Quality Management (TQM), and waste 
reduction, can be applied to these individual processes based on their respective features 
and needs (Cozzolino et al., 2012; Jasti and Kodali, 2015). As a result, the operational 
efficiency of these modular processes will be gradually increased through continuous 
improvement (Cozzolino et al., 2012).  
 
< Insert Figure 2 about here > 
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Figure 2 - Lean approaches for humanitarian supply chain management 
Source: adapted from Oloruntoba and Gray (2010) and Cozzolino, et al. (2012) 
 
2.3 The Role of ERP in the Lean Process of Humanitarian Supply Chain Management  
For modern HSCM, effective information management has been highlighted as a critical 
success factor (Perry, 2007; Pettit and Beresford, 2009; Atay and Pal, 2014). Atay and 
Pal (2014) suggest that an information processing and diffusion view provides a suitable 
disaster relief solution in HSCM. Because humanitarian aid programs face greater 
uncertainty, greater amount of information should be processed quickly to support 
onboard decision makings in task execution. Howden (2009) holds that a unified 
information processing system should be utilized to standardize and streamline the 
mitigation, preparedness, response and recovery tasks in HSCM. Especially, such a 
system should be open and scalable, in order to accommodate large volumes of suppliers 
in preparedness stage of the disaster management cycle (Howden, 2009). In a similar vein, 
Pettit and Beresford (2009) suggest that, in disaster management, the adoption of 
advanced Information and Communication Technology (ICT) can assist the integration of 
various activities for effective functioning of a complex system. Three deep-rooted 
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factors that impact the effectiveness of HSCM, namely urgent responsiveness, extreme 
uncertainty, and a short supply chain life-cycle, can thus be mitigated (Day et al., 2009).  
 
In particular, a growing number of scholars (e.g., Karim et al., 2007; Beamon and Balcik, 
2008; Koliousis, et al., 2015) point out that ICT platforms, such as Enterprise Resource 
Planning (ERP) system, is the operational foundation for information sharing and lean 
HSC processes. When applying lean approaches to HSCM, a key focus is the extensive 
information sharing among various stakeholders. To this end, ERP has been increasingly 
recognized as a key element for the successful implementation of lean approaches in 
HSCM (e.g., Ab Talib and Hamid, 2014; Özdamar and Ertem, 2015; Gavidia, 2017).  
 
ERP refers to an integrated information management system with the aim to streamline 
business processes through real-time information processing and centralization and the 
elimination of data and operational redundancies (Kanet and Stößlein, 2010). ERP can 
facilitate the implementation of lean approaches in HSCM in the following ways. First, 
an ERP system created for HSCM can serve as a centralized database which supports not 
only effective information sharing across various stages of HSC, but also computer-aided 
decision makings (Ab Talib and Hamid, 2014; Jasti and Kodali, 2015). Second, the use of 
ERP systems to track and trace relief logistics activities has the potential to improve the 
effectiveness of lean-based aid delivery and to minimize wastes (Pettit and Beresford, 
2009; Gatignon et al., 2010). Third, the distributed design of an ERP system in HSCM 
can drive process standardization which is required by the lean management approach 
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(Kovács, 2014). As a result, various lean methods can be implemented to these modular 
processes to achieve continuous improvement (Cozzolino et al., 2012). 
 
Despite the potential role of ERP in the lean process of HSCM, the implementation of 
such systems and related empirical studies are still rare. Indeed, limited ICT systems 
(including ERP) haven been developed and tested in previous studies for either 
international emergency networks or international humanitarian aid programs (Kovács 
and Spens, 2007; Pettit and Beresford, 2009). This calls for more research on ICT 
adoption (such as ERP) in the context of HSCM (Pettit and Beresford, 2009; Atay and 
Pal, 2014). In response, in this study, using a single critical case of Greek refugee crisis 
(Yin, 2009), we developed and validated a practical information sharing system 
combining ERP and lean approaches based on the existing Maritime Transport Security 
Information System. 
 
2.4 Integrating ERP with Lean Humanitarian Supply Chain 
Relief operations rely on massive material flows, in a multimodal context. In order to 
improve the performance, there is a need to achieve effective management of the 
processes and to implement cross-functional and cross-stakeholder operational models 
among transport operators, cargo owners, freight managers, security authorities and 
donors. Flexible interfaces between stakeholders are key enablers of efficient cargo flows 
and effective information capturing and dissemination along multimodal corridors. 
Additionally, collaboration with regulatory, customs and security authorities is critical in 
removing bottlenecks and improving efficiency of HSC.  
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Powell (2013) proposes a framework that supports lean processes when developing an 
ERP. In this framework (see Figure 3) six major areas should be considered in applying 
ERP systems for lean operations. First, the integrated system is based on the premise that 
combining ERP systems and lean processes can help to improve operational efficiencies 
and competitive advantages of supply chains. Second, it is recommended that the 
implementation processes of ERP and lean approaches should be concurrent. Third, the 
support functionality of ERP and lean approaches should be considered. In this vein, the 
practicalities of introducing lean practices through responsive ERPs require cross-
functional and cross-stakeholder support. Fourth, feeding real time information from 
various sources will significantly improve the operations for the supply chain end users. 
To this extent, existing real time information that is currently nested in different 
(governmental) systems can improve not only the accuracy of the information but also 
the responsiveness of the supply chain organisations. Supply chain integration can thus 
be achieved through electronic and dynamic platforms that facilitate seamless data and 
information sharing. Fifth, ERP systems can be applied as a medium for extending lean 
practices throughout the supply chain, and thus becoming an enabler of the extended lean 
practices of supply chain players. Sixth, integrating ERP with lean process can shift the 
supply chain scope from push practices to pull practices, through the application of e-
Kanban.  
 
<Insert Figure 3 about here > 
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Figure 3 – Integrating lean principles in humanitarian ERP 
Source: adapted from Powell (2013) 
 
This framework supports the identification of the potential areas for the successful 
implementation of an integrated ERP system. In this study, we primarily focus on 
combining ERP and lean for responsive and agile HSC in providing relief. In the latter 
sections, the methods for concurrent application of lean and ERP and also how the 
provision of real time information can help relief operations will be explained. The main 
premise is that the more information that becomes available to the HSC decision makers, 
from a universal supply chain viewpoint, the more likely it is to maximise the offering of 
relief through extending ERP management systems into the lean aspect of the HSC. 
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3. Research Method 
Because there is limited previous research on practical frameworks of information 
management systems in HSCs, we followed the exploratory research approach as 
depicted by Edmonson and McManus (2007). To this end, this research followed a two-
stage process (Bryman and Bell, 2015). In stage one, a single critical case study sets the 
context and identifies the operational requirements of the system. Based on the findings 
in stage one, the development of the system was presented in stage two. A follow-up 
interview was also conducted in the same case context to validate the conceptual 
framework of the system. 
 
Specifically, in stage one, we have adopted a field-based case study approach (Meyer, 
2001), to explore the Greek refugee crisis, in order to identify the actual interactions and 
cooperations among different stakeholders in the HSC. The case study also investigated 
the operational limitations and restrictions, and offered practical references to the 
operational requirements in ERP system development. Secondary data from public 
reports, news articles and government statistics were used as the source of information, 
which was complemented with four qualitative semi-structured interviews (Galletta, 2013) 
with experienced field experts representing relevant stakeholders in the Greek HSC. The 
interviews also helped to establish the rapport that enabled more thorough understanding 
of the HSC processes. This round of interviews was conducted in January 2018 for a 
baseline understanding of the attributes that enable the creation of the proposed system. 
Each interview lasted between 1 to 2 hours. Table 1 shows the profile of the three 
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interviewees, who were identified based on the authors’ professional network. Out of the 
five initially agreed participants, two declined the interview invitation due to commercial 
or company restrictions. 
< Insert Table 1 about here > 
Table 1 – Profiles of the interviewees 













































To gain insight into the specific context and the operational requirements of information 
sharing and lean HSC process, thematic analysis (King, 2004) was conducted to analyse 
the interview data to examine the underlying patterns of collaboration and information 
sharing across stakeholders. Thematic categories, for example collaboration, data sharing, 
capacity allocation, price information, inventory visibility have been established, which 
helped the identification of areas of improvement in information sharing among HSC 
stakeholders.  
 
< Insert Figure 4 about here > 
 
 
Figure 4 – Modelling process 
Source: adapted from (Hernández et al., 2008) 
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In stage 2 of the study, we followed the conceptual modelling methodology of production 
planning processes in lean supply chain environments proposed by Hernández et al. 
(2008) to develop the system modelling. As shown in Figure 4, the visualisation stage 
aims to understand existing processes and activities and define sectorial constraints. In 
this stage, we defined the main entities and the main components as well as the main 
business processes of HSC. The analysis stage concerns the review on the processes and 
procedures. The concept stage involves identification of the static and the dynamic 
aspects of the proposed model including product/material and information flow processes 
and related definitions and glossaries. In the modelling stage, we rolled out the system 
conceptual framework as a pilot to prepare it for the final stage, namely validation, where 
the field experts’ comments on the system’s behaviour were collected and evaluated 
(through the second-round interview as discussed below) and amendments were made to 
the initial system conceptual framework. 
 
The second-round interview with the same participants from the first round was 
conducted to verify the feasibility of the conceptual framework developed in the stage 2 
of the study. Four semi-structured interviews were conducted in July 2018, providing a 
thorough review of the intrinsic components of the proposed system to allow 
amendments to the system conceptual framework. 
 
4. The Greek Refugee Crisis: the Greek-Turkish Border Inflow  
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The population of refugee inflow into Europe is increasing very quickly. Among all the 
refugee destinations, the southern part of the European Union is more susceptible to 
illegal border crossings. In year 2014, 256,150 people requested asylum in EU (including 
Liechtenstein, Norway and Switzerland), and the number tripled to 735,005 in 2017 
(Frontex, 2018). This population comprises refugees, persons internally displaced within 
their own countries and asylum seekers. Greece has been in the forefront of this refugee 
crisis since 2015 which involved main refugee flows towards mainland Europe. 
 
< Insert Table 2 about here > 
Table 2 – Main routes of entry 
Route Border location / Modality 
Black Sea Sea 
Central Mediterranean Sea 
Circular Route from Albania to Greece Land 
Eastern Land Borders Land 
Eastern Mediterranean Sea 
Eastern Mediterranean Land 
Western African Sea 
Western Balkans Land 
Western Balkans Sea 
Western Mediterranean Land 
Western Mediterranean Sea 
Source: adapted from Frontex (2018) 
 
The main routes that the immigrants follow involve a number of states and transfer 
modalities pertinent to the location of the borders. As shown in Table 2, the most heavily 
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used path of refugee flow is through sea routes and most likely through Greece, making 
Greece the most important transit destination. Rough figures indicate that on average 
about 100 people of various ages entering the EU through Greek Sea borders on a daily 
basis. This is partially because the sea crossing to Greek islands is less than 6 km (4 miles) 
from the Turkish borders, enabling a quick and “easy” transfer for the major migrant 
flows from the Middle East. In addition, land crossing of Evros across Turkey is also an 
easy passage, especially during the low rain periods, offering an alternative easy route for 
refugees. The huge refugee inflow also accompanies with a high life claim. From 2014 to 
2017, the United Nations High Commissioner for Refugees (UNHCR) recorded at least 
1,700 people dead or missing along the Eastern Mediterranean route (UNHCR, 2018).  
 
Currently, the Greek government employs a two-stage reception facilities model. The 
Reception and Identification Centres in the borders act as the first instance reception 
facility, where the identification and creation of database of personal details take place. 
Then, based on the operational characteristics, a number of refugees are escorted to the 
Open Reception Facilities located in the Greek Mainland. Refugees are sent to these 
refugee camp facilities, where minimum standards need to be met. However, not always 
are these met in real deployment situations. For example, although UNHCR recommends 
an average camp size to be 45 square meter per person, this is not always met in practice. 
 
In Greece, at least 17 major NGOs are in operation to support refugees, such as Red 
Cross/Red Crescent, International Rescue Committee, and Médecins Sans Frontières. 
Despite providing key support and resources for refugees, not all of these organizations 
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participate in a centrally organized process. The level of coordination of resources and 
capabilities between NGOs and Governmental bodies is still very low due to the ad hoc 
basis of many NGOs and Governmental operations and the lack of information sharing 
mechanisms between various stakeholders along the HSC. Significant wastes and 
shortages coexist in various parts of the Greek HSC. Moreover, because there is no clear 
pattern in the refugee entries, and sudden spikes of refugee inflow can occur at any time 
without a prior warning, effective coordination of resources and capacities can become 
very difficult. As indicated by the interviewees, effective HSCM depends on agile and 
lean processes to serve their mission in a volatile environment. Short lead time, low costs 
and quick turnaround time of materials, products and supplies may be significantly 
improved by better information sharing mechanisms. 
 
5. System Architecture: Integrated Humanitarian Supply Chain ERP 
5.1 Reference Framework for Lean and Responsive HSC 
Because of the not-for-profit nature of HSC, effective lean HSC is measured by speed, 
flexibility and responsiveness (Beamon and Balcik, 2008). Therefore, we based our 
analysis on a Responsive Supply Chain Reference Framework (Gunasekarana et al., 2008) 
(see Figure 5). According to this reference framework, the three enablers of Responsive 
HSC are the network of partners, Information Technology (IT) and systems, and 
knowledge management. These enablers enhance speed, flexibility, and responsiveness of 
HSC. First, by network of partners we define those entities that support and contribute to 
the objectives of HSCs, either on the voluntary or on the commercial basis. Second, 
speed and flexibility encompass all those lean attributes that improve the value the end 
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users (i.e., refugees/victims) get. Third, by IT and Systems we define all those systems 
that collect and share unambiguous data and information to all relevant players. Fourth, 
Knowledge Management encompasses both the processes and the systems that collect, 
store and utilize information and transform it to the knowledge for future reference. In 
this study, we focus on the IT side of the issues for improving the lean and the 
responsiveness of HSC. This is achieved by developing and validating an integrated HSC 
ERP system based on the existing Maritime Transport Security Information Systems that 
are already operational in either pilot or full-scale mode (Koliousis, et al., 2015; Morrall, 
et al., 2016). 
 
< Insert Figure 5 about here > 
 
Figure 5 – A reference framework for responsive Humanitarian Supply Chain 
Source: adapted from Gunasekarana et al. (2008) 
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This study obtains data and operational requirements from various sources (including 
secondary data and the interviews discussed above) in order to propose a system that will 
be validated by field experts. As evidenced above, information sharing is critical for 
NGOs, Governmental bodies, and various different aid organisations to effectively serve 
their relief purposes. Sharing of relevant and pertinent information facilitates improved 
resource allocation and maximizes relief effectiveness. As with typical ERP systems 
(Powell, 2013), software platforms should facilitate the seamless integration of both 
human-computer interaction and optimal decision making. The business, operational and 
architectural requirements are usually mapped on the functional capabilities of such ERP 
systems, which will be discussed in more detail later in the paper (see section 5.3-5.5). 
The key questions need to be addressed to serve this purpose are:  
(1) Why is this ERP needed?  
(2) What are the operational objectives of such a system?  
(3) Which architecture best fulfils these objectives?  
(4) Does the state of play fulfil this architecture?  
 
Before these questions are discussed in detail, the Maritime Transport Security 
Information System will be discussed below, which serves as the base model and the 
starting point of the integrated HSC ERP system. The concept of such an integrated HSC 
ERP is based on the premise that key operational processes for logistics management 
could be integrated within the maritime security management framework, which has been 
implemented in a centralized manner at the European level by enforcement agencies from 
a global perspective. 
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5.2 Maritime Transport Security Information System 
Maritime transport is a major economic contributor in the EU as well as a necessary 
component for the facilitation of international and inter-regional trades on which the 
European economy is strongly depending upon. The EU Maritime Transport Strategy 
(European Commission, 2016) actively supports the efforts of the European maritime 
sector in offering quality shipping services which in turn shape the requirements for 
upgraded maritime transport information management. The strategic European Maritime 
Transport framework brings together into a coherent whole the concepts, processes, 
standards and technologies that enable networking and computer-supported cooperation 
in (a) improving the safety and security of maritime transport services and assets and 
environmental protection, (b) increasing the competitiveness of the EU maritime 
transport industry, (c) integrating sustainable waterborne transport services into efficient 
and secure door-to-door transport services, and (d) reinforcing the human factor. 
 
The EU Maritime Transport Security Initiative establishes a communication system that 
connects all member states via a community-maritime information exchange system in 
order to obtain a complete overview of the movements of ships and of dangerous or 
polluting cargoes in European waters. The European maritime transport space without 
barriers builds on a number of capabilities. The core capability is the simplification of 
customs processes which requires enhanced security activities. This enhancement is 
achieved among others through the European Border Surveillance System (EUROSUR), 
which is based on a common European information sharing environment. In addition to 
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EUROSUR, the customs are also required to upgrade their security perspectives through 
this system, as to the ports and the supply chain stakeholders through single-window-
based information sharing systems like Port Community Systems (Koliousis, et al., 2015). 
The European Maritime Transport Security Information System utilizes a number of 
complimentary security, surveillance and safety systems at the national or the EU levels, 
which include maritime safety, search and rescue operated by SafeSeaNet (SSN), Vehicle 
Tracking Systems, fisheries control through the satellite-transponder-based Fishing 
Vessel Monitoring Systems (F-VMS) and the marine pollution preparedness and response 
operated by the European Maritime Safety Agency (EMSA). These systems run on top or 
on the side of general law enforcement and defence systems. In particular, the 
SafeSeaNet (SSN) will serve the backbone of the integrated HSC ERP system proposed 
by this study. 
 
5.3 The SafeSeaNet (SSN) System  
SafeSeaNet (SSN) is a European information network encompassing all EU member 
states (Koliousis et al., 2014). This system acts as the European Platform for Maritime 
Data Exchange between maritime administrations and enforcement agencies. Its role is to 
ensure the implementation of community legislations by monitoring and enforcing at a 
number of levels. The system is mainly composed of a network of national SSN systems 
in European member states, a number of auxiliary systems, and a SSN central system 
acting as a nodal point. Figure 6 illustrates the SSN system architecture. The core element 
in the SSN system is the Automatic Identification Systems (AIS) which collects a number 
of relevant data and transmit them to a centralized database (Central SSN), which in turn, 
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shares the information to stakeholders in order to support decision making (e.g., the 
decision to reject entry of a ship in a port or the decision to initiate further controls).  
 
< Insert Figure 6 about here > 
 
Figure 6 – SSN architecture 
Source: European Maritime Safety Agency (2014) 
 
SSN operates as a centralized information sharing system and authorizes users within the 
SSN Community to retrieve notification-based information. The central SSN system 
locates and retrieves this information and provides it to the data users. The national 
competent authorities at the European member states level establish either centralized or 
decentralized systems where all relevant information is registered, stored and exchanged. 
The SSN system enables rapid and effective response to users’ requests. The central SSN 




5.4 Approaches of System Security 
To understand the best approach of system security development, previous research on 
supply chain system security was reviewed. It was found that two main approaches were  
followed: the system design perspective and the business application perspective. The 
system design approach focuses primarily on the development of appropriate equipment 
and/or advanced forecasting algorithms to detect dubious consignments. For example, 
Arendt et al. (2012) describe how the project CHINOS increases the system visibility and 
security by using innovative IT technology like RFID and automatic damage 
documentation, as well as how the project INTEGRITY develops and implements an IT 
system to increase supply chain visibility. Similarly, the project CONTAIN (CONTAIN 
Consortium, 2011) develops an innovative container device as well the appropriate IT 
infrastructure to increase system security, whereas the SMART-CM project (SMART-
CM Consortium, 2016) is one of the first Research Projects that the European 
Commission funded to address the improvement of the efficiency of the AEO concept. 
To this extent, Azaiez and Bier (2007) examine optimal investments in the security of 
multi-component systems based on the assumption that the defender intends to preserve 
the overall systematic functionality. In a similar vein, other studies focus on developing 
advanced algorithms to detect suspicious containers or consignments and warn in 
advance the relevant authorities. Yang et al. (2013) develop an advanced threat-based 
criticality analysis methodology designed for the identification and prioritization of 
vulnerable port facilities under uncertainties, combining fuzzy Bayesian reasoning and 
analytical hierarchy process (AHP) analysis. Based on game theoretic studies, a number 
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of researchers (e.g. Sandler and Arce, 2003; Basuchoudhary and Razzolini, 2006) have 
developed advanced game theoretic models to understand the interactions and the 
reasoning behind attacking vulnerable assets.  
 
On the other hand, business application oriented approach explores the impact of systems 
regulations at either business operational level or strategic level. For example, Rice and 
Spayd (2005) claim that security upgrades may bring collateral benefits, such as trade 
facilitation and asset visibility. Following a previous argument set by Sheffi (2001). 
Willys and Ortiz (2004) argue that supply chain efficiency and security are interrelated in 
terms of the reduction of customs delays, the increased transparency of information of 
goods flows, and the reduction of shipping costs among others. In this context, a number 
of studies have focused on measuring the adverse effects of security regulations on 
logistics efficiency. Mazeradi and Ekwall (2009) show how the implementation of the 
International Ship and Port Facility Security (ISPS) code increases paperwork and slows 
down processes in ports. Similarly, Stevenson (2005) showed that the ISPS code may 
have a negative impact on costs and on the efficiency of terminals. 
 
Although automated systems are introduced previously aiming at increasing the 
efficiency and the effectiveness of supply chain processes, there seems to be a gap in the 
depth of actual integration of these security systems. More precisely, in most of the cases, 
the information collected or disseminated is either unidirectional or remains in silos with 
specific stakeholders. This study argues in favour of data fusion (Hsu and Wallace; 2007; 
Morris et al., 2014) as a promising alternative to improve the system security level, 
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capitalize on existing equipment and the security investment, and improve the efficiency 
of security procedures and the security red tape of the integrated ERP system through a 
centralized approach. 
 
5.5 The Framework to Improve Humanitarian Supply Chain Communications 
In order to exemplify the information flow and the interactions among the different 
stakeholders, Figure 7 presents a simple scenario of the collaboration and the message 
exchange. The proposed Data Fusion Framework supports: 
(1) Real-time exchange of directly connected data providers;  
(2) Near real time exchange of cloud connected external data providers;  
(3) Exchange and collaboration of standard agnostic messages, including GPS, Sensor 
Alerts, ERP Data, Commercial Data, Security Awareness Data, etc.;  
(4) Exchange of higher level messages, i.e., messages that have been processed and 
handled to produce information; 
(5) Support different protocols (including HTTP /HTTPS) and methods (including POST, 
REST, etc). 
 
< Insert Figure 7 about here > 
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Figure 7 – Information flow architectural design 
 
All sensors in the system (such as GPS Devices, security sensors, capacity sensors) are 
configured to regularly send real-time data to the Data Fusion Platform. The platform 
collects security events and related activities for the entire supply chain. Subsequently, 
the system calculates the risk levels and flags them for the users. The central idea in this 
architectural design is that the decision maker is provided with a comprehensive 
dashboard that presents all relevant information that will support decision making. The 
seamless nature of the data / information exchange is ensured by the different Application 
Programming Interfaces (APIs) that are developed and shared within the HSC network of 
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organisations. Components of the dashboard will include relevant information in the form 
of maps, datasets, information, decisions as well as real time data feed.   
 
< Insert Figure 8 about here > 
 
Figure 8 – Collaboration among humanitarian supply chain stakeholders: exchange of 
operational information
 
The collaborative relationships among the participants are shown in Figure 8. In this sub-
scenario, a number of relevant HSC organizations participate. In particular, six main 
groups of organizations exchange messages and information with the Data Fusion System:  
(1) Reception facility providers: these entities own and operate reception facilities and 
nest operational messages (including alerts). Internet of Things enabled devices are 
installed onto various means (e.g., vehicles and containers) to monitor the supply chain 
services. 
(2) Aid and support organizations and local support staff: they are either global or local 
organizations offering aid. They may own or rent infrastructure and assets and offer aid 
(e.g., food and medicine). These entities require supply chain alerts, thus heavily relying 
on incoming information from various sources, such as reception centres. 
(3) Police forces: they are law enforcement agencies with the responsibility of securing 
borders / perimeters, carrying out immigration and customs controls, checking illegal 
activities etc. These authorities have been assigned to operate screening processes, 
checking documentation, and collecting (often sensitive) intelligence.  
(4) Freight forwarders: these entities manage the transfer of cargo thus they need access 
to increased security awareness.  
(5) Transport operators and third-party logistics providers: these entities undertake the 
movement of cargo and also need advanced security awareness.  




As discussed earlier, the proposed framework adopts a centralized approach for the 
information security. The Data Fusion Platform collects the information from all related 
stakeholders and disseminates the information to the respective entities. This approach 
facilitates rule-based or access-based sharing and pushing of information. For example, 
the data producer’s security domain may determine whether a given data consumer has 
access to unprotected representation of a particular set of monitoring events. Data 
consumers may only have access to the unprotected monitoring events if both sub-
domains allow them to do so. 
 
5.6 Use Case and System Validation: Relief Operation in the Greek Reception 
Facilities  
In order to validate the system conceptual framework, we consider a contemporary 
scenario of providing relief services to refugees in a first instance reception facility based 
on a second round interview with representatives from key stakeholders of the Greek 
refugee crisis. As depicted by Jasti and Kodali’s (2015) Lean Supply Chain Management 
(LSCM) Pillars, the primary decisions of lean supply chain include capacity planning, 
allocation of resources, manufacturing of products, supplier management, and JIT 
practices. In a similar vein, the success of the relief organisations in HSC is based on how 
quickly they respond to the crisis, how quickly they receive and transfer the refuges, and 
how well they cater the refuges’ needs. As the inflow of the refugees is essentially 
stochastic (Van Wassenhove, 2006), the success of the HSC depends on the adequate 
sharing of time information among the key stakeholders during sudden crisis outbursts. 
For example, the capacity planning may start as early as when the Hellenic Coastal Guard 
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identifies the dispatch of a small unidentified boat. Based on the information collected 
from the Maritime Transport Security Information Systems, the enforcement authorities 
recognize a potential need for providing relief to 40 to 50 people. This is when the 
resource allocation process begins.  Room/bed availability in the first instance reception 
facilities needs to be explored. Once the availability is requested, a number of messages 
are sent to the relevant stakeholders (relief agencies, medical authorities, enforcement 
agencies and local suppliers). This procedure requires significant relief offering, as the 
crossing trip of arrivals takes only about 24 hours before reaching the final destination.  
 
As the suppliers play a vital role in the success of any supply chains (Chin et al., 2004), 
so do the suppliers in the HSCs. In many instances, it is realized that a significant number 
of requests for quotes are urgent and this practice is attributed to “unusual” circumstances. 
However, according to the interviewees, the urgency materials (e.g., pallets, wood, 
energy, hygiene) could somehow be foreseen. A proposed improvement would be the use 
of the information stored in the enforcement agencies, so as to nurture and maintain long-
term relationships with the suppliers. In this respect, the intention would be to not only 
achieve cost savings, but also achieve improved supplier performance in terms of lead 
time and commitment. This is also in line with Jasti and Kodali’s (2015) finding that 70% 
of the LSCM frameworks propose supplier relationship management initiatives.  
 
Furthermore, strategic supplier development should include a thorough evaluation and 
certification process, which is currently overlooked due to the urgency of the request. 
Building long-term supplier partnerships should be at the regional level. Additionally, 
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this activity should also entail careful selection of suppliers and, as advised by 
interviewees, include only a small number of reliable pre-selected suppliers. Managing 
the suppliers from commodity / function-based teams is also expected to include cost-
based negotiations with suppliers, so as to further improve the cost performance. In this 
way, the successful integrated HSC ERP system can support seamless information flows 
across the stakeholders.  
 
The suggestions of interviewees also include moving from the individual organization to 
the extended eco-system based organization. For this point to be materialized, the 
information technology should be utilized so as to improve supply chain effectiveness. 
The proposed integrated HSC ERP system enables information sharing which goes 
beyond legacy EDI communications, by using a centralised database for documentation, 
information sharing, and ultimately interconnection of ERPs, so as to improve and 
expedite decision making. The system can support multi-echelon decision making, from 
the local level up to an international level. The information technologies used employ 
effective and transparent information flow throughout the HSC. Furthermore, the 
proposed system is scalable, thus is able to incorporate electronic commerce outlets (e.g., 
local food and personal items deliveries). More importantly, the proposed system has a 
number of elements enabling lean processes to eliminate wastes. This is achieved by 
standardizing products and processes and by constantly analysing the supply chain for 
improvements. For the proposed system, the continuous improvement is also allowed by 




The key finding of the use case is that the relief organisations are requested to provide 
immediate responses when the refugees have arrived at the first instance reception 
facilities in the crisis. The present setup significantly hinders the effectiveness of the 
relief provisioning due to lack of information sharing and cross-functional and cross-
organizational coordination. In fact, required information is already accessible by a 
number of enforcement authorities, who could share it in advance to improve the resource 
allocation of relief organisations. To this end, this study develops an integrated HSC ERP 
system that allows the real time information sharing in all relevant HSC stakeholders. 
This system is based on lean principles so as to improve HSC efficiency and 
effectiveness. 
 
Based on the feedback from the interviewees, the proposed system is expected to improve 
the overall performance of the HSC. First, the system has the potential to facilitate the 
HSC planning at both upstream and downstream by reducing administrative and 
bureaucratic data sharing inefficiencies and by including lean principles. Second, the 
system improves supply chain integration and coordination through the enhanced 
monitoring of the refugee flows. In this respect, the HSC can be more flexible and 
responsive, and thus be able to cope with uncertain refugee volumes. Third, the HSC 
stakeholders are connected at a trust-based information sharing platform through the 
utilization of the existing Maritime Transport Security Information System and the SSN. 
Fourth, the proposed system can significantly improve the collaboration and the 
interoperability among border agencies and enforcement organizations. Fifth, the system 
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is expected to increase the transparency between reception facilities, ports, terminals and 
inland terminals, so as to reduce the transaction and turnaround time of relief operations 
as well as reducing resource requirements. 
 
It is important to point out that this study is exploratory in nature and bears certain 
restrictions. The first restriction regards the content of information that the enforcement 
agencies are willing to share. For security or personal data protection reasons, many 
enforcement agencies consider that a significant amount of information they hold as 
sensitive. Secondly, the relief organizations consider many requests for resources as 
urgent and thus are not able to properly prioritize a lean acquisition process. Thirdly, our 
analysis reveals that the HSC is not easily replicable from one context to another, for 
example from refugee relief to earthquake relief, despite the core components and the 
main management principles being transferable. To this end, our study recommends that 
the development of future systems and frameworks should consider these constraints in 
addressing lean approaches for the HSC. 
 
The system developed in this study is a starting point deploying the lean HSC ERP 
system that can cope with the internal and external limitations. One of the key advantages 
of the system is that it is practitioner driven rather than academic driven considering real 
life requirements from suppliers, operators and enforcement agencies. This system 
reflects the industrial environment, and the intention is to offer a practicable, realistic and 
replicable framework (Soni and Kodali, 2013). In this respect, we found that the main 
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objective of reduced turnaround times and improved effectiveness may be achieved 
through a lean perspective. 
 
Moreover, the proposed system had initial proof through a validation process with 
practitioners. In this respect, we tried to bridge the gap between theory and practice. As 
indicated above, although there are a number of constraints that need to be further studied, 
the proposed system has the practical value to better facilitate the operations of relief 
organizations and will encourage more practitioners to adopt similar systems.  
 
7. Conclusion 
This research attempts to address the challenge of improving HSC efficiency and lean 
process by focusing on the information sharing among different HSC stakeholders. We 
highlight that real time information sharing will support effective and lean HSC processes. 
To this end, this research proposes a simple system that facilitates improved data sharing 
among HSC stakeholders. Providing rule-based access to HSC information in real time 
enables not only optimization of the supply chain but more importantly the improvement 
of the relief level.  
 
The study contributes to the field of HSCM by developing and validating a practical 
information sharing system combining ERP and lean approaches based on the existing 
Maritime Transport Security Information System. According to Jasti and Kodali (2015), 
very few existing lean supply chain frameworks are practitioner based. We fill this gap 
by incorporating field experts’ experience into the development of this system. The 
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system discussed in our study is novel in two ways. First, we develop an information 
sharing system that combines lean and responsive practices with HSCs. Second, by 
building on existing IT frameworks, we propose and validate an ERP system that satisfies 
the main requirement of HSCs of offering relief when and where needed in a coordinated 
manner. 
 
We concur that the relief operations and more broadly the HSCs are a complex topic and 
more research is needed to improve the lean aspects of the HSC operations. However, our 
research is a good starting point to bridge the gap between information sharing, lean and 
responsive HSC. Based on the use case analysis, we identified not only the system 
requirement of the integrated ERP system, but also the key managerial requirements 
which need to be considered by HSC organizations and stakeholders. For example, 
creating the culture and effective mechanism of information sharing is an important 
element, as we have found that many HSC organizations are reluctant to share pertinent 
information. Therefore, the strategic alignment of the different organizations in the HSC 
is needed. This should be built upon the shared understanding of various performance 
metrics and data sensitivity between HSC organizations as well as stakeholders.  
 
Moreover, further exploitation of this integrated HSC ERP system requires a top-down 
approach by authorities and policy makers. The security domain (e.g., Maritime 
Transport Security Information System) is heavily regulated and as such, centrally 




Furthermore, one of the main trade-offs that has to be considered is the sharing of 
security related sensitive information and the increasing requirement for the effectiveness 
and responsiveness of HSCs. Decisions, therefore, have to be made on the categorization 
of information sharing and the establishment of rules and shared understandings between 
authorities and HSC stakeholders to retain the information sensitivity while ensuring 
effective HSC coordination. 
 
There are limitations of this study which deserve future research. First, the validation of 
the system conceptual framework was performed by field experts representing 3 different 
stakeholders in the Greek HSC. Although this serves as an initial proof of the system and 
the framework, a more inclusive validation and extended verification process would also 
be required. Future research should provide more empirical verification to assess the 
value of the different information sharing mechanisms along the HSC. Such effort could 
also improve the Technology Readiness Level of this system. Second, we did not 
differentiate the quantity and the quality of the data shared through the system. Both 
quantity and quality of the shared data are important for any successful HSC systems. In 
this respect, relevant HSC organizations should be committed in understanding the data 
to be shared and also setting up common rules and principles which could be reflected in 
the further development of the system. Third, we haven’t touched upon any reengineering 
of processes, but it is expected that this will be a necessary step in implementing this 
system with the HSC stakeholders in the future. Nevertheless, the flexible architecture we 
proposed supports either centralized or decentralized or even hybrid systems, as well as 
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fostering collaborative processes, visibility and transparency of HSCs and cooperation 
between different stakeholders. Fourth, this paper proposes but a simple system to a 
complex reality. More advanced data fusion frameworks may be further explored. Future 
research could increase the responsiveness of the HSC information system by integrating 
Port Community systems, ERP, EDI as well as any other similar systems through the 
internet, which can be an important step in improving communication and ensuring a 



















Ab Talib, M.S. and Hamid, A.B.A. 2014. “Application of critical success factors in 
supply chain management.” International Journal of Supply Chain Management 3 (1): 
21-33. 
 
Adinolfi, C., Bassiouni, D.S., Lauritzsen, H.H. and Williams, H.R. 2005. “Humanitarian 
response review: commissioned by the United Nations emergency relief coordinator and 
the under secretary general for humanitarian sffairs.” United Nations Office for the 
Coordination of Humanitarian Affairs (OCHA), New York, NY. http://www. reliefweb. 
int/library/documents/2005/ocha-gen-02sep. pdf. 
 
Altay, N. and Labonte, M. 2014 “Challenges in humanitarian information management 
and exchange: evidence from Haiti.” Disasters 38 (S1): 50-72. 
 
Altay, N. and Pal, R. 2014. “Information diffusion among agents: implications for 
humanitarian operations.” Production and Operations Management 23 (6): 1015-1027. 
 
Arendt, F., Meyer-Larsen, N. and Mueller, R. 2012. “Practical approaches towards 
enhanced security and visibility in international intermodal container supply chains”. 
International Journal of Shipping and Transport Logistics 4 (2): 182-196. 
 
Azaiez, M. and Bier, V. 2007. “Optimal resource allocation for security in reliability 
systems.” European Journal of Operational Research 181 (2): 773-786. 
 44
 
Balcik, B., Beamon, B. and Smilowitz, K. 2008. “Last mile distribution in humanitarian 
relief”. Journal of Intelligent Transportation Systems 12 (2): 51-63. 
 
Balcik, B., Beamon, B.M., Krejci, C.C., Muramatsu, K.M. and Ramirez, M. 2010. 
“Coordination in humanitarian relief chains: Practices, challenges and opportunities.” 
International Journal of Production Economics 126 (1): 22-34. 
 
Basuchoudhary, A. and Razzolini, L. 2006. “Hiding in plain sight - using signlas to detect 
terrorists.” Public Choice 128 (1-2): 245-255. 
 
Beamon, B.M. and Balcik, B. 2008. “Performance measurement in humanitarian relief 
chains.” International Journal of Public Sector Management 21 (4): 4-25. 
 
Besiou, M. and Van Wassenhove, L.N. 2011. “System dynamics for humanitarian 
operations.” Journal of Humanitarian Logistics and Supply Chain Management 1 (1): 78-
103. 
 




Chin, K.S., Rao Tummala, V.M., Leung, J.P. and Tang, X. 2004. “A study on supply 
chain management practices: the Hong Kong manufacturing perspective.” International 
journal of physical distribution & logistics management 34 (6): 505-524. 
 
CONTAIN Consortium. 2011. “Container security advanced information networking.”  
CP3 Group. http://www.cp3group.com/attachments/AEO%20guidelines.pdf. 
 
Day, J. M., Junglas, I. and Silva, L. 2009. “Information flow impediments in disaster 
relief supply chains.” Journal of the Association for Information Systems 10 (8): 637-660. 
 
Day, J.M., Melnyk, S.A., Larson, P.D., Davis, E.W. and Whybark, D.C. 2012. 
“Humanitarian and disaster relief supply chains: a matter of life and death.” Journal of 
Supply Chain Management 48 (2): 21-36. 
 
Day, J.M. 2014. “Fostering emergent resilience: the complex adaptive supply network of 
disaster relief.” International Journal of Production Research 52 (7): 1970-1988. 
 
Edmonson, A. and McManus, S. 2007. “Methodological fit in management field 
research.” Academy of Management Review 32 (4): 1155-1179. 
 





European Maritime Safety Agency, 2014. “SafeSeaNet XML reference guide v.2.07”. 
http:// www.sjofartsverket.se/pages/40394/18.4.2%20ANNEX%202.07%20draft.docx 
 
Frontex, 2018. Detections of illegal border-crossings statistics – monthly statistics, 
Brussels: Frontex. 
 
Galletta, A., 2013. Mastering the semi-structured interview and beyond: from research 
design to analysis and publication. NYU press. 
 
Gatignon, A., Van Wassenhove, L.N. and Charles, A. 2010. “The Yogyakarta earthquake: 
humanitarian relief through IFRC's decentralized supply chain.” International Journal of 
Production Economics 126 (1): 102-110. 
 
Gattiker, T. F. and D. L. Goodhue. 2005. “What happens after ERP implementation: 
understanding the impact of interdependence and differentiation on plant-level 
outcomes.” MIS Quarterly 29 (3): 559-585. 
 
Gavidia, J.V. 2017. “A model for enterprise resource planning in emergency 
humanitarian logistics.” Journal of Humanitarian Logistics and Supply Chain 
Management 7 (3): 246-265. 
 
 47
Gunasekarana, A., Lai, K. and Cheng, E. 2008. “Responsive supply chain: a competitive 
strategy in a networked economy.” Omega 36 (4): 549-564. 
 
Hernández, J. E., Mula, J. and Ferriofs. F. J. 2008. “A reference model for conceptual 
modelling of production planning processes.” Production Planning and Control 19 (8): 
725-734. 
 
Holguín-Veras, J., Jaller, M., Van Wassenhove, L. N., Pérez, N., and Wachtendorf, T. 
2012. “On the unique features of post-disaster humanitarian logistics.” Journal of 
Operations Management 30 (7): 494-506. 
 
Howden, M. 2009. “How humanitarian logistics information systems can improve 
humanitarian supply chains: a view from the field.” In proceedings of the 6th international 
ISCRAM conference, Gothenburg, Sweden. 
 
Hsu, C. and Wallace, W.A. 2007. “An industrial network flow information integration 
model for supply chain management and intelligent transportation.” Enterprise 
Information Systems 1 (3): 327-351. 
 




Inman, R.A., Sale, R.S., Green Jr, K.W. and Whitten, D. 2011. “Agile manufacturing: 
relation to JIT, operational performance and firm performance.” Journal of Operations 
Management 29 (4): 343-355. 
 
Jasti, N. and Kodali, R. 2015. “A critical review of lean supply chain management 
frameworks: proposed framework.” Production Planning and Control 26 (13): 1051-
1068. 
 
Lijo, J. and Ramesh, A. 2012. “Humanitarian supply chain management in India: a SAP-
LAP framework.” Journal of Advances in Management Research 9 (2): 217-235. 
 
Kanet, J.J. and Stößlein, M. 2010. “Integrating production planning and control: towards 
a simple model for Capacitated ERP.” Production Planning and Control 21(3): 286-300. 
 
Karim, J., T. M. Somers, and A. Bhattacherjee. 2007. “The impact of ERP 
implementation on business process outcomes: a factor-based study.” Journal of 
Management Information Systems 24 (1): 101-134. 
 
King, N. 2004. “Using Templates in the Thematic Analysis of Text”. In C. Cassell & G. 
Symon (Eds.), Essential Guide to Qualitative Methods in Organizational Research (256-
270). London: Sage. 
 
 49
Koliousis, I., Koliousis, P. and Katsoulakos, T. 2015. “Maritime single windows: lessons 
learned from the Emar project”. In Maritime-Port Technology and Development. s.l.: 
CRC Press, 27-34. 
 
Koliousis, I., Maglogianis, I. and Tsirkas, N. 2014. “Interfacing e‐Maritime with SSN and 
related developments (Deliverable 4.3).” Brussels: eMAR Consortium. 
 
Kovács, G., 2014. “Where next? The future of humanitarian logistics.” In Humanitarian 
Logistics Meeting the Challenge of Preparing for and Responding to Disasters. Kogan 
Page. 
 
Kovacs, G. and Spens, K. 2007. “Humanitarian logistics in disaster relief operations.” 
International Journal of Physical Distribution and Logistics Management 37 (2): 99-114. 
 
Kovacs, G. and Spens, K. 2010. “Knowledge sharing in relief supply chains.” 
International Journal of Networking & Virtual Organisations 7 (2/3): 222-252. 
 
Cozzolino, A., Rossi, S. and Conforti, A. 2012. “Agile and lean principles in the 
humanitarian supply chain: The case of the United Nations World Food Programme.” 
Journal of Humanitarian Logistics and Supply Chain Management 2(1): 16-33. 
 
 50
Madapusi, A. and D. D’Souza. 2012. “The Influence of ERP System Implementation on 
the Operational Performance of an Organization.” International Journal of Information 
Management 32 (1): 24-34. 
 
Maghsoudi, A. and Pazirandeh, A. 2016. “Visibility, resource sharing and performance in 
supply chain relationships: insights from humanitarian practitioners.” Supply Chain 
Management: An International Journal 21 (1); 125-139. 
 
Mazeradi, A. and Ekwall, D. 2009. “Impacts of the ISPS code on port activities – a case 
study on Swedish ports.” World Review of Intermodal Transportation Research 2 (4): 
326-342.  
 
Matolcsy, Z. P., P. Booth. and B. Wieder. 2005. “Economic benefits of enterprise 
resource planning systems: some empirical evidence.” Accounting and Finance 45 (3): 
439-456. 
 
Meyer, C. B. 2001. “A case in case study methodology.” Field Methods 13 (4): 329-352.  
 
Moore, M. 2000. “Managing for value: organizational strategy in for-profit, nonprofit, 




Morrall, A., Rainbird, J., Katsoulakas, T., Koliousis, I. and Varelas, T. 2016. “E-
Maritime for automating legacy shipping practices.” Transportation Research Procedia 
(14): 143-152. 
 
Morris, B.W., Kleist, V.F., Dull, R.B. and Tanner, C.D. 2014. “Secure information 
market: a model to support information sharing, data fusion, privacy, and decisions.” 
Journal of Information Systems 28 (1): 269-285. 
 
Naor, M. and Bernardes, E.S. 2016. “Self-sufficient healthcare logistics systems and 
responsiveness: ten cases of foreign field hospitals deployed to disaster relief supply 
chains.” Journal of Operations and Supply Chain Management 9 (1): 1-22. 
 
Oloruntoba, R. and Gray, R. 2006. “Humanitarian aid: an agile supply chain?” 
International Journal of Supply Chain Management 11 (2): 115-120. 
 
Overstreet, R. E., Hall, D., Hanna, J. B. and R. Kelly Rainer, J. 2011. “Research in 
humanitarian logistics.” Journal of Humanitarian Logistics and Supply Chain 
Management 1 (2): 114-131. 
 
Özdamar, L. and Ertem, M.A. 2015. “Models, solutions and enabling technologies in 
humanitarian logistics.” European Journal of Operational Research 244 (1): 55-65. 
 
 52
Panizzolo, R., Garengo, P., Sharma, M.K. and Gore, A. 2012. “Lean manufacturing in 
developing countries: evidence from Indian SMEs.” Production Planning and Control 23 
(10/11): 769-788. 
 
Papadopoulos, T., Gunasekaran, A., Dubey, R. and Fosso Wamba, S. 2017. “Big data and 
analytics in operations and supply chain management: managerial aspects and practical 
challenges.” Production Planning and Control 28 (11/12): 873-876. 
 
Pedraza-Martinez, A., Stapleton, O. and Van Wassenhove, L. 2011. “Field vehicle fleet 
management in humanitarian operations: a case-based approach.” Journal of Operations 
Management 29 (5): 404-421. 
 
Perry, M. 2007. “Natural disaster management planning: a study of logistics managers 
responding to the tsunami.” International Journal of Physical Distribution & Logistics 
Management 37 (5): 409-433. 
 
Pettit, S. and Beresford, A. 2009. “Critical success factors in the context of humanitarian 
aid supply chains.” International Journal of Physical Distribution & Logistics 
Management 39 (6): 450-468. 
 
Powell, D. 2013. “ERP systems in lean production: new insights from a review of lean 




Rice, J. J. and Spayd, P. 2005. “Investing in supply chain security: collateral benefits.” 
Special Report Series: IBM Center for Business of Government. 
 
Samii, R. and Van Wassenhove, L. N. 2002. IFRC choreographer of disaster management: 
preparing for Tomorrow’s Disasters. INSEAD Case Study, 45039. 
 
Sandler, T. and Arce, D. 2003. “Terrorism and game theory.” Simulation & Gaming 34 
(3): 319-337. 
 
Sheffi, Y. 2001. “Supply chain management under the threat of international terrorism.” 
International Journal of Logistics Management 12 (2): 1-11. 
 
Singh, R. K., Gupta, A. and Gunasekaran, A. 2018. “Analysing the interaction of factors 
for resilient humanitarian supply chain.” International Journal of Production Research 
56 (21): 6809-6827. 
 
SMART-CM Consortium. 2016. “SMART container chain management.” 
http://www.smart-cm.eu/ 
 
Smith, W. and Dowell, J. 2000. “A case study of co-ordinative decision-making in 
disaster management.” Ergonomics 43 (8): 1153-1166. 
 
 54
Soni, G. and Kodali, R. 2013. “A critical review of supply chain management 
frameworks: proposed framework.” Benchmarking: an international journal 20 (2): 263-
298. 
 
Stevenson, D. B. 2005. “The impact of ISPS code on seafarers.” In proceedings of the 
International Conference Security of Ships, Ports and Coasts. 
 
Tatham, P. 2009. “An investigation into the suitability of the use of unmanned aerial 
vehicles (UAVs) to support the initial needs assessment process in rapid onset 
humanitarian disasters.” International Journal of Risk Assessment and Management 13 
(1): 60-78. 
 
Tirole, J. 1999. “Incomplete contracts: where do we stand?” Econometrica 67 (4): 741-
781. 
 
United Nations High Commissioner for Refugees (UNHCR). 2018. “United Nations High 
Commissioner for Refugees (UNHCR), Europe Situation.” 
https://data2.unhcr.org/en/situations/mediterranean/location/5179 
 
Wassenhove, L. 2006. “Humanitarian aid logistics: Supply chain management in high 
gear.” Journal of the Operational Research Society 57 (5): 475-489. 
 
 55
Willys, H. and Ortiz, D. 2004. “Evaluating the Security of the Global Containerized 
Supply Chains.” Santa Monica CA: RAND Corporation. 
 
Yang, Z., Ng, A. and Wang, J. 2013. “Prioritising security vulnerabilities in ports.” 
International journal of Shipping and Transport Logistics 5 (6): 622-636. 
 
Yin, R. 2009. Case Study Research: Design and Methods. London, UK: SAGE 
Publications. 
